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$G$ : , $(M, \omega)$ :
$\psi$ : $G\cross Marrow M$,
$g\cdot x:=\psi_{g}(x)$











$\xi\in\backslash \iota)$ $(M, \omega)$ fundamental $X_{\xi}$








$\Leftrightarrow$ $H:\mathfrak{g}arrow C^{\infty}(M);\zeta\mapsto H_{\zeta}$
$def$
$\mathfrak{g}$ Lie $C^{\infty}(M)$ Poisson Lie
i.e. $\zeta,$ $\eta\in \mathfrak{g}$ $\{H_{C}, H_{\eta}\}=H_{[\zeta,\eta]}$




$\mu$ : $Marrow \mathfrak{g}^{*}$









$e_{0}(=|),$ $e_{1},$ $e_{2},$ $e_{3},$ $e_{4},$ $e_{5},$ $e_{6},$ $e_{7}$ $R-$ $\mathfrak{C}$ $\cup$
$\grave$
$\mathfrak{r}$ , $y\in(r$ .$\mathfrak{r}$y’
$x= \sum_{j=0}^{7}x_{j}e_{j}$ , $y= \sum_{/^{=0}}^{7};\cdot e/j$ $xy:= \sum_{j,\text{ }}(x_{jy}j)e_{l}e_{j}$
j, $i$ $j$ (64 )
$e,e_{-}$




$e_{j}^{2}=\{\begin{array}{l}1 (if i=0)-| (if l\neq 0)\end{array}$ , $ejej=-e_{j}e;(i\neq 0,j\neq 0, i\neq j)$
$(\vee\Gamma$ Cayley ( )
Def 2.2
$(\Gamma\vee$ $a= \alpha_{0}+\sum_{j=1}^{7}\alpha_{j}e_{j}$ , $b= \sum_{j=0}^{7}\beta_{j}e_{j}$
$a$ $\overline{a}:=\alpha_{0}-\sum_{j=1}^{7}\alpha_{j}e_{j}$ $a,$ $b$ $(a, b)$ $:= \sum_{j=0}^{7}\alpha_{j}\beta_{l}\in R$





$\tilde{J}$ $X$ $X=(x_{2} \frac{\xi_{1}}{x_{3}}$
$\frac{\xi_{2}}{x_{1}}x_{3}$
$\overline{x_{2}x_{1}\xi_{3}}]$ $(\xi;\in R, x’\in \mathfrak{C})$





$\overline{x_{2}x_{1}\lambda_{3}}]$ $(\lambda_{j}\in C, x_{j}\in \mathfrak{C}^{c})$
$3^{c}$ 27 $C$
Def 2.5
$X,$ $Y\in S^{c}arrow$ Jordan $X\circ Y$ $X oY:=\frac{1}{2}(XY+YX)\in 5^{c}$
$XY$
trace tr( $:=\lambda_{1}+\lambda_{2}+\lambda_{3}$ , $(X, Y):=tr(X\circ Y)$ ,
$<X,$ $Y>:=(\tau X, Y)$
$\tau X$ $X$
$\mathfrak{J}^{c}$ Freudenthal $X\cross Y$
$X \cross Y:=\frac{1}{2}(2X\circ Y-tr(X)Y-tr(Y)X+(tr(X)tr(Y)-(X, Y))E)\in 5^{c}$
3 $(X, Y, Z)$ $:=(X, Y\cross Z)\in C$ $detX:= \frac{1}{3}(X,X,X)$
Def 2.6
$E_{6}$ $:=\{\alpha\in Iso_{c}(\backslash \sim fc)|det(\alpha X)=det(X), <\alpha X, \alpha Y>=<X, Y>\}$
$Iso_{c}(3^{c})=\{f$ : $J^{\sim c}arrow J^{\sim c}|f$ $\}$
$E_{6}$ $E_{6}$
$\mathfrak{e}_{6}$ $:=\{\phi\in Hom_{c}(\mathfrak{J}^{c})|det\phi X=0, <\phi X, Y>+<X, \phi Y>=0\}$






$\{X\in_{\backslash }\tilde{\backslash }|X\cross X=0,$ $X\neq 0)/C^{*}$ ( [1] )
Def 28
56 $C$ $\mathfrak{P}^{c}$ $\mathfrak{P}^{c}:=3^{c}\oplus 3^{c}\oplus C\oplus C$
$(X, Y, \xi, rl)\in \mathfrak{P}^{c}$
Def 29
$P=(X, Y,\xi, \eta),$ $Q=(Z, W, \zeta, \omega)\in \mathfrak{P}^{c}$
$(P. Q)$ , $<P,$ $Q>$ , $\{P,$ $Q|\in C$
$(P, Q):=(X, Z)+(Y$, $+\xi\zeta+\eta\omega$ , $<P,$ $Q>:=<X,$ $Z>+<Y,$ $W>+\overline{\xi}\zeta+pv$ ,
$\{P,$ $Q]:=(X, W)-(Z, Y)+\xi\omega-\zeta\eta$
$\circ$
Def 2. 10
$\varphi\in \mathfrak{e}_{6}^{c},$ $A,$ $B\in J^{c}\triangleright,$ $v\in C$ $\Phi(\varphi,A, B, v)$ : $\mathfrak{P}^{c}arrow \mathfrak{P}^{c}$
$\Phi(\varphi, A, B, v)[X\xi\eta Y\}=[2A\cross-\varphi Y+\frac{1}{3}vY+\xi B\varphi-\frac{1}{x^{3}}\mathcal{V}(B,X)-v\eta(A,Y)+v\xi)$
$l\varphi$ $(\varphi X, Y)=(X, t\varphi Y)t^{v_{X,Y}}\in 3^{c})$
Def 2.11
$X,$ $Y\in \mathfrak{J}^{c}$ $X \vee Y:=[\tilde{X},\tilde{Y}]+(X\circ Y-\frac{1}{3}(X, Y)E)^{\sim}$ $\in c_{6}^{c}$
$\tilde{X}:\backslash \sigma_{i^{C}}arrow 3^{c}$ ; $Y\mapsto X\circ Y$
Def 2. 12
$P,$ $Q\in \mathfrak{P}^{c}$ $P\cross Q$ : $\mathfrak{P}^{c}arrow \mathfrak{P}^{c}$
$P\cross Q:=\Phi(\varphi, A, B, v)$ , $\{\begin{array}{l}\varphi=-\frac{1}{2}(X\vee W+Z\vee Y)A=-\frac{1}{4}(2Y\cross W-\xi Z-\zeta A\gamma B=\frac{1}{4}(2X\cross Z-\eta W-\omega Y)v=\frac{1}{8}((X, \text{ } +(Z, Y)-3(\xi\omega+\zeta\eta))\end{array}$
Def 2.13
$\mathfrak{M}^{c}:=\{P\in \mathfrak{P}^{c}|P\cross P=0, P\neq 0\}$




$E_{7}^{c}:=\{\alpha\in 1so_{c}(\mathfrak{P}^{c})|\alpha(P\cross Q)\alpha^{-1}=\alpha P\cross\alpha Q|$
$E_{7}:=\{\alpha\in Iso_{c}(\mathfrak{P}^{c}.)|\alpha(P\cross Q)\alpha^{-1}=\alpha P\cross\alpha Q, <\alpha P, \alpha Q>=<P, Q>\}$
88
$E_{7}.E_{7}^{c}$
$E_{7}^{c}$ $t_{7}^{\backslash ^{C}}$ ${}_{(\}}C7^{=}\{\Phi(\varphi, A, B, v)\in Hom_{c}.(\mathfrak{P}^{c})|\varphi\in c_{6}^{c}, A, B\in\tilde{\backslash \}}^{c}, v\in C\}$
$E_{7}0\supset$ $c_{7}^{Y}$ $t_{7}^{\backslash =}\{\Phi(\varphi, A, -\tau A, v)\in Hom_{\text{ }}.(\mathfrak{P}^{C})|\varphi\in c_{6}^{\backslash ^{C}}, A\in\tilde{J}^{c}, v\in iR\}$
Prop 2.15
$E_{7}/U(1)\cross E_{6}z_{J}$
$\backslash ]J1^{c}/C^{*}$ ( [1] )
Def 2. 16
$\mathfrak{P}^{c}$ ” $\sim$ ”
$P,$ $Q\in \mathfrak{P}^{c}$
$P\sim Q^{def}\Leftrightarrow$ $\exists_{\theta\in C^{*}}s.t$ . $|\theta|=1,$ $\theta P=Q$









$H_{P}:=\{Q\in T_{P}(\mathfrak{M}\iota)|<Q, P>=0\}$ $H_{P}\simeq T_{[P]}(\mathfrak{M}_{1}/U(1))$
Def 3.2




i.e. $\Lambda:E_{7}\cross \mathfrak{M}_{1}/U(1)arrow \mathfrak{M}_{1}/U(1);(\alpha, [P])\mapsto[\alpha P]$
Def 34
$\omega_{[P]}(Q_{1}, Q_{2})$ $:=2Im<<Q_{1},$ $Q_{2}>>$ $\omega$ mplectic
Prop 3.5
mplectic form $\omega$ $E_{7}$ $\Lambda$ synrplectic
89
Lemma 3.6
$\phi\in \mathfrak{e}_{7}$ $\phi$ $fiindarne’?tal$ vector field $(X_{\phi})_{[P]}$
$(X_{\phi})_{[P]}=(d\pi)_{P}(\phi\cdot P)$
Def 3.7
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